Objectives: Guidelines for antiretroviral therapy (ART) initiation have evolved, but consistently note that adherence problems should be considered and addressed. Little is known regarding the reasons providers delay ART initiation in clinically eligible patients. Methods: In 2009, we surveyed a probability sample of HIV care providers in 582 outpatient facilities in the United States and Puerto Rico with an open-ended question about nonclinical reasons for delaying ART initiation in otherwise clinically eligible patients. Results: Very few providers (2%) reported never delaying ART. Reasons for delaying ART were concerns about patient adherence (68%), patient acceptance (60%), and structural barriers (33%). Provider and practice characteristics were associated with reasons for delaying ART. Conclusion: Reasons for delaying ART were consistent with clinical guidelines and were both patient level and structural. Providers may benefit from training and access to referrals for ancillary services to enhance their ability to monitor and address these issues with their patients.
Introduction
Antiretroviral therapy (ART) for HIV infection prolongs life and prevents HIV transmission. 1, 2 The US Department of Health and Human Services guidelines for the timing of ART initiation based on pretreatment CD4 count have evolved toward recommendation of treatment for all HIV-infected persons but have consistently included strong recommendations that providers consider and address patient barriers to adherence, as suboptimal adherence can lead to treatment failure and viral resistance. [3] [4] [5] The guidelines state that providers may choose to defer ART initiation based on factors associated with poor adherence, such as substance use and mental health comorbidities, patient readiness, and other social factors. However, the guidelines also stress the key role of the provider in assessing and identifying areas for intervention needed to improve adherence to ART. [3] [4] [5] Although there are many studies on the prevalence of ART use, [6] [7] [8] [9] less is known regarding reasons providers delay ART initiation for clinically eligible patients. Both provider-level factors (profession, years caring for HIV-infected patients, number of HIV-infected patients, having sufficient time or ancillary support to provide counseling) and patient-level factors (drug and alcohol use, homelessness, appointment adherence, and lifestyle factors) have been found to be associated with provider deferral of ART initiation in subpopulations such as youth, injection drug users (IDUs), or persons with schizophrenia. [10] [11] [12] [13] Assessing barriers to ART initiation for all HIV-infected persons is essential because expanded ART eligibility guidelines, longer life expectancies, and efforts to increase testing, linkage to, and engagement in care are likely to increase the size of the HIV-infected patient population and expand the number of patients for whom providers will consider initiating ART. Characterizing HIV care providers who care for patients experiencing specific barriers to ART initiation may facilitate targeted education and training that gives these providers the resources and support they need to extend the benefits of ART to all of their clinically eligible patients. This analysis addresses the following questions: Do HIV care providers adhere to guidelines regarding ART initiation for clinically eligible patients? What types of nonclinical barriers to ART initiation for otherwise clinically eligible patients do providers experience? What are the patient-and provider-related factors associated with these barriers?
Methods
For the Medical Monitoring Project (MMP) Provider Survey, a probability sample of HIV care providers was selected from outpatient HIV care facilities in 19 states and Puerto Rico that were selected for the second stage of MMP sampling. Sampling methods for MMP have been described in detail elsewhere. 14, 15 Briefly, MMP is a complex sample, cross-sectional survey where US states and territories are sampled first, followed by facilities providing HIV care, and then by HIV-infected adults (persons aged 18 years and older) who had at least 1 medical care visit during January to April of the given data collection year at participating facilities. All sampled US states and territories participated in MMP, including California (including the separately funded jurisdictions of Los Angeles County and San Francisco), Delaware, Florida, Georgia, Illinois (including Chicago), Indiana, Maryland, Massachusetts, Michigan, Mississippi, New Jersey, New York (including New York City), North Carolina, Oregon, Pennsylvania (including Philadelphia), Puerto Rico, South Carolina, Texas (including Houston), Virginia, and Washington. Of 828 eligible facilities sampled for the second stage of MMP, 582 participated (to avoid biasing the probability sample, nonparticipating facilities were not selectively replaced). For the MMP Provider Survey, the MMP staff obtained a complete list of HIV care providers working at all 582 facilities participating in MMP. In all, 2600 providers were identified, and 1999 were randomly sampled to participate in the MMP Provider Survey. The sample size was chosen based on logistical and funding considerations.
Providers eligible for the survey met the following conditions: (1) provided care to HIV-infected patients aged 18 years at a sampled MMP facility at the time of the survey and (2) were physicians (either doctor of medicine or doctor of osteopathic medicine), nurse practitioners (NPs), or physician assistants (PAs) who had completed their formal professional training. Providers were recruited by using a modified version of the Dillman method, 16 which entailed mailing individualized recruitment packets to all sampled providers. The recruitment packets included a letter from Centers for Disease Control and Prevention (CDC) explaining the purpose of the survey, instructions for completing the self-administered survey via paper-or Web-based forms, and a US$15 gift card. Nonrespondents were sent 3 additional mailings at set intervals over the following 7 weeks. 17, 18 MMP was determined by the National Center for HIV, Viral Hepatitis, STD and TB Prevention's Office of the Associate Director for Science at the CDC to be a nonresearch, public health surveillance activity used for disease control program or policy purposes. As such, MMP is not subject to human subjects regulations, including federal investigational review board (IRB) review. As an amendment to MMP, the MMP Provider Survey is covered under the same nonresearch determination. Nevertheless, participating project areas and facilities obtained local IRB approval to conduct MMP as required locally. In addition, none of the authors of this article has had access to any information that would directly identify individual persons from whom data were collected. The MMP Provider Survey recruitment letter explained the voluntary nature of the participation in the survey. No formal informed consent was obtained.
Analytic Methods
We used an inductive thematic analysis approach 19 to code provider's written responses to the open-ended survey question, ''For patients who are clinically eligible for antiretroviral therapy, what are the main reasons that you might delay initiating antiretroviral therapy?'' Three researchers (L.B., E.E.V., and J.L.R.), using a standardized iterative process, 20 developed a codebook with thematic codes for nonclinical reasons that providers choose to delay ART initiation; to ensure coding reliability, these researchers then independently coded the question responses. Differences were resolved through discussion and, when needed, modification of coding criteria. Clinical eligibility for ART was not defined for the providers, as providers may disagree on when to prescribe ART and the intent of the question was to assess nonclinical reasons for delaying ART.
Selected provider, practice, and medical care variables, informed by existing literature on barriers to ART initiation, [10] [11] [12] [13] were assessed to examine their relationship with coded reasons providers gave for delaying ART initiation for clinically eligible persons. HIV provider type was dichotomized as physicians versus NPs or PAs. Provider characteristics assessed included age, gender, race/ethnicity, years caring for HIV-infected patients, and self-assessed knowledge regarding HIV treatment. Practice characteristics included the number of HIV-infected patients cared for per month and the proportion of the provider's patients who were white, female, men who have sex with men (MSM), and IDUs. Providers were also asked how often they referred patients for ART initiation and whether they felt they had sufficient time to provide HIV care. We used SAS version 9.3 (SAS Institute, Inc, Cary, North Carolina) to calculate frequencies and chi-square tests for association between provider and practice characteristics and reasons providers choose to delay ART. Only factors associated with each reason at P < .10 were entered into separate multivariable logistic regression models (one for each reason) and adjusted odds ratios and 95% confidence intervals are presented.
Results
Of 1999 HIV care providers who were mailed the surveys, 1743 (87%) were eligible. Of those eligible, 734 (42%) completed the survey. Among the 640 providers (87% of providers completed the survey and 37% of all sampled eligible providers) who provided responses to the question about reasons for delaying ART for clinically eligible patients, 15 (2%) said they never delayed ART for clinically eligible persons and 625 (98%) HIV care practitioners provided information on reasons for delaying ART. Among those providing information about reasons for delaying ART, the majority were physicians (69%), were white (74%), had more than 10 years of HIV care experience (69%), and considered themselves to be extremely or very knowledgeable regarding HIV treatment (90%; Table 1 ).
Reasons for Delaying ART
Responses to the question about reasons for delaying ART fell into 3 broad categories, namely, provider concerns about patient adherence (adherence concerns mentioned by 68%), patient acceptance of ART (acceptance concerns mentioned by 60%), and provider concerns about structural barriers to ART use (structural concerns mentioned by 33%). Within each category, subthemes were identified ( Table 2 ). All themes and subthemes identified were either directly associated with poor adherence (eg, substance use) or indirectly associated with adherence via inconsistent access to ART (eg, insurance) and were thus consistent with recommended guidelines regarding nonclinical factors providers should consider when initiating ART.
Within adherence concerns, providers mentioned specific factors that would lead them to have concerns about patient adherence sufficient that they would not prescribe ART to an otherwise eligible patient. One factor was substance abuse, which was mentioned by 35% of providers. Some providers specifically mentioned ''active'' drug use, implying they would not prescribe ART to patients whose substance abuse issues were not being adequately treated. Adherence concerns due to mental health problems (28%) were also mentioned, and some providers specified that their concerns were specific to ''uncontrolled'' psychiatric issues. General concerns about a patient's likelihood of adherence were also mentioned (24%), sometimes based on a history of nonadherence and at other times on the provider's expectation of patient nonadherence (''someone I know won't adhere to taking meds regularly''). Another subtheme was concerns about adherence due to chaos or instability in a patient's lifestyle or social situation (17%). Finally, some providers stated they would have concerns about adherence to ART if patients were nonadherent to their appointments (10%). Within patient acceptance concerns, more than half (56%) of the providers cited patient lack of ''readiness'' to take or commit to ART (eg, ''patient not ready to commit to lifelong therapy''). Also categorized in this subtheme were mentions of patient refusal to start ART (eg, ''patient does not want to take pills''). A smaller number of providers (5%) cited patient ''denial'' about their positive HIV status, fear of taking ART, or lack of knowledge about ART as barriers to prescribing.
Within structural concerns, 20% of providers mentioned barriers to prescribing ART related to the cost of medication or lack of insurance or coverage for medications (eg, ''access to funding for medications''). Some providers characterized these issues as short-term delays (eg, ''patient waiting for AIDS Drug Assistance Program [ADAP] or Medicaid approval''), whereas others cited program eligibility barriers that could result in longer term delay of ART (eg, ''ADAP in Georgia will not pay for it unless CD4 cells/mm 3 count is less than 350''). A smaller number of providers (10%) mentioned barriers related to patient homelessness or unstable housing (eg, ''arrange housing for homeless'' and ''unstable living arrangements''). Finally, a few providers (4%) cited other structural barriers, such as delays related to the transfer of patients into or out of the correctional system or waiting for consultation with a specialist before prescribing ART. Figure 1 illustrates the nonclinical barriers to ART initiation cited by providers. Nearly all providers (94%) mentioned either adherence or acceptance concerns, and 12% of providers mentioned all 3 barriers (Figure 1 ).
Factors Associated with Reasons for Delaying ART
Factors associated with different reasons for delaying ART varied (Table 3 ). Multivariable modeling indicated that provider age <50 compared to 65, white compared to African American or other provider race/ethnicity, and having 51 or more patients per month compared to less than 21 patients per month were independently associated with citing adherence concerns. Being an NP or PA compared to a physician, having more than 5 years of experience caring for HIVinfected patients, having more than 50% of MSM patients, and never referring for ART initiation were independently associated with identifying acceptance concerns. White compared to Hispanic provider race/ethnicity was the only factor independently associated with mentioning structural concerns.
Discussion
Among a national sample of HIV providers from a large number of diverse care facilities, we found that reasons for delaying ART for clinically eligible patients were consistent with current guidelines, which strongly recommend that barriers to patient adherence be addressed before prescribing ART and on an ongoing basis after ART initiation. [3] [4] [5] Providers reported concerns about patient adherence, patient refusal or lack of readiness to start treatment, and structural barriers to accessing treatment among their patients as reasons to delay ART for otherwise clinically eligible patients. Provider and practice characteristics were associated with reasons for delaying ART, and these findings provide information that can be used to direct appropriate training and education to providers to assist them in addressing specific barriers among their patients. .25
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Concerns about patient adherence were cited by more than two-thirds of providers as reasons to delay ART. 21 Providers identified mental health, substance abuse, appointment adherence, and unstable lifestyle as reasons for concerns about patient adherence, which have all been found to be associated with nonadherence to ART or poorer health outcomes. 4 However, research has shown that providers have poor ability to predict which patients will be adherent. 22 For patients not taking ART, administration of a brief medication beliefs assessment has been found to predict future adherence in ART-naive populations. 23 Providers must balance concerns about adherence with the benefits of starting treatment so that they do not exclude persons who may clinically benefit from ART. However, in order to correctly assess those who are most likely to be adherent to ART, providers must have adequate supports to monitor and address nonadherence among patients taking ART.
Recent guidelines for improving ART adherence strongly recommend routine collection of self-reported adherence from all HIV-infected patients taking ART, 24 and tools have been developed to assist providers in implementing these recommendations and linking patients to adherence support services. 25 The Centers for Disease Control and Prevention has identified 10 efficacious evidence-based adherence interventions, 26 although more operational research may help answer important questions about which adherence interventions are best in specific populations and settings. 27 To complement these intervention efforts, providers now have expanded options for once-daily ART regimens and fixed-dose combinations to reduce pill burden that are recommended to improve adherence among persons taking ART. 24 Being less than 50 years of age, white, and seeing more than 50 HIV-infected patients per month were provider characteristics found to be independently associated with citing adherence concerns. This might reflect differences in how these providers view patient behaviors or, alternately, that these providers have patients who are more likely to be nonadherent. Regarding the former, unmeasured generational variation in how providers assess patients might account for the association between provider age and adherence concerns. Regarding the latter, we found that white providers were more likely than nonwhite providers to have majority patient populations who are more likely to be adherent (ie, non-IDU, white, and MSM). 28 Thus, differences in patient demographic factors between white and nonwhite providers likely do not account for the association between provider race and adherence concerns. We did not collect information that would allow us to assess racial differences among providers in patient assessment, but others have found an association between provider and patient race and ART prescription. 29 Further exploration might provide insights into the role of cross-cultural competency in prescribing practices among white providers. Having a large number of HIVinfected patients might be associated with practicing at large public HIV care facilities, such as those funded by the Ryan White HIV/AIDS Program. Because these facilities may have a higher proportion of patients with mental health and substance abuse comorbidities, which are associated with nonadherence, 4 it is not surprising that providers in these settings would more often cite adherence concerns as reasons to delay ART. Regardless of the reasons for the association between these characteristics and adherence concerns, younger providers, white providers, and those who see more than 50 patients per month may benefit from enhanced training on the adherence screening and intervention options mentioned earlier, which could allow them to better identify patients likely to be nonadherent and provide them with the resources and tool to address adherence concerns with their patients.
The majority of providers also mentioned patient acceptance barriers to prescribing ART, citing patient lack of readiness for ART and refusal of ART. These concerns were commonly cited, but there are few studies of how providers address these barriers and whether the methods they use are effective. Problems with trust, acceptance, and readiness to start ART may become more prevalent as providers adopt guidelines to consider ART initiation for patients with higher CD4 counts. Also, increased testing, linkage, and engagement have the potential to increase the numbers of patients seen at an earlier stage of illness who are not experiencing the physical symptoms of HIV infection, which has been found to be associated with decreased engagement in care and reluctance to take ART. 30 Regarding readiness to take ART, Grimes and Grimes reviewed the treatment guidelines of 5 internationally recognized expert panels and 5 review articles on readiness, trust, and adherence and concluded that readiness is not adequately defined or measured and that evidence is lacking that readiness predicts future adherence. 31 Moreover, after review of the published evidence they conclude that there are no clinically useful interventions to improve readiness. More work in this area could help determine whether readiness can be accurately assessed in the clinical setting and how best to improve readiness among patients.
Patient refusal to take ART was another common subtheme. Recent studies of ART refusal among patients are limited, but in a clinical trial assessing the effectiveness of early ART initiation for reducing sexual transmission of HIV, investigators found that 19% of participants in the control arm declined to start ART even after early treatment was shown to be effective for reducing sexual transmission and was recommended for them by study investigators and that not being ''ready'' to start ART was the most common reason for refusal. 32 Other work has found that patients not in HIV care frequently mention concerns about taking medications. 33 Among patients who are receiving HIV care, lower acceptance of ART has been found to be associated with concerns about side effects, mistrust of medications and health care providers, perceived effect of medications on quality of life, and a preference for alternative medicine and self-care. [34] [35] [36] [37] [38] [39] [40] [41] [42] Additional work may be helpful to understand what motivates patients to take ART, particularly when they are healthy. At least 1 study has found that the majority of persons with CD4 counts above 349 cells/mm 3 who were not taking ART were interested in starting ART to prevent HIV transmission to partners. 43 Nurse practitioners and PAs were more likely than physicians to mention patient acceptance barriers to ART initiation, which might reflect differences in patient-provider interaction. It may also be the case that patients are more comfortable refusing ART when offered by providers who are not doctor of medicine. Providers with majority MSM patients were also more likely to cite acceptance barriers. This could be due to differing communication styles among providers in MSM-focused versus non-MSM-focused facilities, or because MSM are more vocal about acceptance barriers to ART use than other populations. Regardless, our findings suggest that non-MD providers and those working in MSM-focused facilities might benefit from training that provides them with the skills needed to discuss and resolve patient acceptance barriers to ART.
A third of providers mentioned structural barriers to ART initiation, including concerns about payment for ART and homelessness. Although providers may be less able to directly address these types of barriers, referrals to case managers can help alleviate structural barriers for patients. 44 For example, case managers can facilitate access to programs such as the ADAP, which provides medications for those without other coverage, and the Housing Opportunities for Persons with AIDS program, which provides housing assistance and related supportive services. Although as of June 2013, 15 states had current or anticipated ADAP cost-containment measures, including 3 states with waiting lists (http://www.nastad.org/ docs/ADAP_Watch/ADAP-Watch-June-2013.html), the implementation of the Affordable Care Act (ACA) might increase access to medications for more persons through Medicaid expansion. 45 Ensuring that providers have access to case management referrals may allow them to feel more comfortable prescribing ART to unstably housed persons, who according to studies can be adherent with proper support. 46 In multivariable analysis, we found Hispanic providers were less likely to cite structural barriers as reasons to delay ART. Because the Hispanic population and ADAP funding and eligibility vary considerably among US states (http://www. pewhispanic.org/2013/08/29/mapping-the-latino-population-bystate-county-and-city/, http://kff.org/hivaids/fact-sheet/aids-drugassistance-programs/), this finding may reflect geographic differences across states rather than differences in how structural barriers are perceived by Hispanic providers compared to non-Hispanic providers, although we did not collect data that would allow us to fully assess this.
Our analysis is subject to limitations. First, our response rate of 42% is lower than optimal, although it is comparable to or higher than other recent studies of HIV care providers. 10, 12, 13 Despite low response, our sample was drawn from a population-based frame and includes providers from a large number of facilities with diverse characteristics (eg, public and private, small, and large), which gives us confidence in our findings. Another limitation is that the survey did not assess the number of patients for whom providers encounter barriers to ART initiation or their perceptions about the relative importance of those barriers. However, because the reasons we identified were so commonly reported, this suggests these issues are seen regularly, although possibly affecting few patients, as most patients sampled through MMP were prescribed ART. 47 Finally, in response to the evidence of the clinical and prevention benefits of early initiation of ART, US treatment guidelines in the years since the provider survey was administered have steadily moved toward recommending ART be offered to all patients regardless of disease stage, 4 and more tolerable single-tablet regimens have been developed. In light of these changes, compared to the providers we surveyed in 2009, providers practicing now may be more willing to prescribe ART to patients about whom they have adherence or acceptance concerns. However, although providers may now initiate ART for a higher proportion of their patients, this does not necessarily mean they will no longer consider patient adherence or acceptance when making these decisions. The guidelines continue to note that adherence, patient willingness to take ART, and other psychosocial factors are among the reasons providers may choose to postpone therapy, indicating these concerns should still be considered by providers. In fact, as changes in clinical guidelines for ART initiation increase the numbers of persons whom providers consider clinically eligible for ART, the issues described in this analysis may be more prevalent, as healthier persons may be less motivated to take ART. 33 
Conclusions
HIV care providers reported reasons to delay ART initiation that were consistent with current clinical guidelines and were both patient level and structural; hence, multilevel strategies to address patient barriers to taking ART are most likely to be effective. These barriers may become more prevalent as we move toward universal ART prescription (which may increase the number of patients with less motivation to take ART) and the transformation of health care through the ACA (which may decrease structural barriers to medication coverage). Additionally, effectively addressing provider concerns about patient adherence is dependent upon correctly assessing who is likely to be nonadherent to ART. Our findings suggest provider training and support in the following areas may be beneficial: (1) adherence assessment and intervention, particularly for patients with substance use and mental health problems, (2) psychosocial support to enhance readiness to start treatment, and (3) linkage to case managers and social services to overcome patient structural barriers.
